regard to the action on the skin, some years ago a little handbook on the " Baths and Climate of Buxton " was drawn up by the medical men in the town, in which it was suggested that the probable action of the radio-activity in the waters was through the skin, but Professor His seemed to suggest that the action was chiefly through the lungs. No doubt the skin also was a potential recipient of the emanation. When one considered the physico-chemical constitution of these bodies, and remembered the great powers of katalysis, both organic and inorganic, the action of the small quantity of emanation which would affect the internal secretions or the tissues presented no difficulty. It was wellknown how powerfully some of the ferments acted internally, just as an infinitesimal armount of substance would change an insoluble substance into a rapidly soluble one. He agreed as to the effects of the radium emanation which Mr. Pagan Lowe had enumerated. He had also observed them in cases treated by the Buxton waters. The specific gravity of this water was only 1010, and it contained no solid of any great potency; one was therefore driven to the conclusion that there was some power in it which was not represented by any solid chemical constituent in the ordinary sense.
Dr. ARMSTRONG (Buxton) said he would like to intervene early in the discussion because for the last three years he had worked much in connexion with radium water therapy, and had had the privilege of co-operating with some of the most eminent Continental observers. His object now was to lay before the meeting certain definite facts which had come to his notice in the hope that they might be discussed, and that further information on the points might be elicited. It had been definitely proved that radium emanations could enter the body: (1) by the stomach; (2) by the lungs; (3) by the skin, in both a general and local manner; and (4) by hypodermic injection. It left the body in order of quantity: (1) by the lungs; (2) by the intestines;
(3) by the kidneys; and (4) by the skin. The speed of passage through the organism was: (1) in one hour by inhalation.; (2) by injection, at a somewhat longer interval; and (3) by the stomach, which occupied three or four hours. The action via the stomach had been followed out as follows: (1) direct penetration of the stomach and intestines, with a rapid contact effect upon the ferment-secreting apparatus; (2) by the capillaries of the lymph and portal systems circulating through the liver, and reaching the cava ascendens and descendens through the thoracic duct; thence to the heart and lungs. A considerable quantity of radium emanation reaching the lungs was re-absorbed. Lazarus held that this " retro-spiration " carried the radium emanation into the arterial blood, to which action he attached great importance. With regard to the action by the lungs, the radium emanation penetrated into the alveolar air; then into the blood; with the blood into the organs and tissue-cells; and was discharged through lungs, kidneys, skin and bowels. The effect of radium emanation in baths was increased by being combined with oxygen. Radium emanation was absorbed through the intact epidermis. That had been denied, but he had seen experiments in Germany which showed its truth. The skin was permeable in both directions. Lazarus had found in the perspiration over 1 per cent. of the radium emanation taken internally. Radium emanation initiated or intensified chemical bodily processes, especially those of oxidation. It activated the proteolytic and autolytic ferments, making more efficient the processes by which the nucleo-protein was oxidized into the purin bases; a most important fact, as disturbed metabolism was largely due to disturbed fermentation. The emanation decreased the blood viscosity; it increased the activity of the digestive ferments, and, by activating any deficient ferment, caused changes in the various interrelated ones. It assisted dissociation of uric acid and its salts into carbon dioxide and ammonia, and increased the output of the former. It exerted a solvent action on gouty and rheumatic deposits. It markedly decreased arterial tension in arterio-sclerosis both by inhalation and by drinking the water, the effect being much enhanced when oxygen was added to the bath or inhalation. Diuresis was increased, as well as the excretion of uric acid, and the toxic properties in the sweat were likewise greater. He worked on the question of the sweat with Lazarus, who proved conclusively that the toxic products under the influence of niton went up from '0 5 to O'09, when the water had been taken for a month. It prevented the transformation of easily soluble lactim urate into the less soluble lactam urate (mono-natrium urate). It increased nerve power, especially of the sympathetic system. In large doses, given continuously, it destroyed or markedly hindered the development of staphylococci, streptococci, fermenting bacteria, and sporiferous fungi. That could only be brought about by very large doses. This effect could be best obtained by the frequent inhalation of niton and oxygen to saturation of the system. He wished also to mention the efficacy of the application of radium emanation in radio-active earth-packs; especially when reinforced by ionization, passing the constant current through the compress. It was held by a German professor that, in diabetes, one of the ferments was wanting or much lessened-namely, the ferment which caused the oxidation of glycogen derived from the carbohydrates. Under a dietary with the carbohydrates cut out, the bodily energv must come from oxidation of fats and albumens; the lipolytic and proteolytic ferments were overtaxed, and acetone, acetic acid, and oxy-butyric acid appeared in the urine; generally disappearing when carbohydrates were returned to. The same result could be obtained from radium-emanation because it stimulated oxidation. He had passed through radium therapy many hundreds of cases by means of artificial niton waters, as well as natural ones, with excellent results in the case of arthritis, neuritis, neurasthenia, and especially of auto-intoxication. With regard to bathing, he felt convinced that the benefit from that was largely a question of inhalation, and he thought the great success of one of the baths in Buxton-namely, the swimming bath-was due to the large body of niton water always running through the bath and being constantly agitated by the bathers. He wished to add his testimony to the truth of Mr. Pagan Lowe's contention that the power of the radio-active waters was greatly increased by the use of electricity. Electricity provided a means of carrying the radium emanation to the depths of the system. With regard to measurement, the Mache unit was the thousandth part of the electro-static unit. With regard to any ill-effects from radium emanation, he had worked with very strong radium water, and found that if the water or baths were too strong one could get a marked reaction and acute attacks of pain. Albumin often disappeared during niton treatment, and he had never seen hwematuria occur. Some of his most successful cases had been the subjects of chronic nephritis, but it had been necessary to start with very small doses, and increase the strength gradually. That radium emanations were present in the blood after bathing was pointed out to him by Professor Englemann, and experiments made showed that observation to be correct. With regard to gonorrhoeal rheumatism, in two bad cases he had used strong solutions of radium emanation, and in both cases with success. He was sure the best way of giving radioactive waters was by frequently repeated doses, say at intervals of three or four hours.
Dr. BUCKLEY (Buxton) desired to express his appreciation of the very able and temperate method which Mr. Pagan Lowe had adopted in dealing with this important question. There were so many points of interest that they would suffice to carry the Section over not one, but
